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ABSTRACT: 

Fibers have the ability to increase the strength and durability of concrete. There is a dramatic 

increase in construction costs, as well as a negative impact on the surrounding environment. As a 

result, a more well-rounded approach to building a better society focused on environmental 

concerns was adopted. Concrete's sweetening properties have been improved as a result of the 

widespread use of a coconut fibre. Coconut fibre is readily available, making it a suitable 

reinforcement material for concrete. Coconut fibre reinforced concrete is the subject of this 

investigation (CFRC). 

At various fibre contents, the strength of coconut fibre concrete was analysed and compared to 

that of ordinary concrete. A variety of properties, such as flexural and compressive strength, 

have been studied for the coconut fibre concrete at various loads of cement and fibre (1%, 1.5 %, 

2 percent, 2.5 %, 3 percent, 3.5 percent, 4 percent, 4.5 percent, 5%). Coconut fibres can be used 

in structural concrete to improve its mechanical qualities. 

flexural and compressive strength, coconut fibre, M60 grade concrete, CFRC (coconut fibre 

reinforced concrete). 

 

I. INTRODUCTION 

1.1 General 

Concrete, as a brittle material, has a short 

lifespan and a limited ability to withstand 

stress. Because it is the most used 

construction material, it requires additional 

support. Standard practise calls for 

continuous steel bars to be embedded within 

the concrete construction in locations where 

they can withstand the necessary tensile and 

shear pressures. Fibroconcrete is a 

composite material made from short, 

discontinuous fibres placed randomly 

throughout a concrete part (FRC). Cement-

based composites typically use fibres 

formed from steel, glass and chemical 

compounds, or natural resources, as well as 

synthetic fibres. Traditional reinforcing steel 

bars, on the other hand, tend to be more 

widely spaced than fibres. It should be made 

clear that fibre is not a substitute for steel 

bars when it comes to reinforcing concrete. 

In sophisticated concrete technology, fibres 

and continuous reinforcing steel bars play 
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completely distinct roles, and there are many 

applications in which each fibre and steel 

bar should be used. As a concrete 

reinforcement material, one of the most 

commonly utilised fibre types is coconut 

fibres (Coir fibres). As the most ductile 

natural fibre, coconut fibre has the potential 

to be employed in concrete reinforcing. 

Biodegradability ensures that there will be 

no negative impact on the environment. 

Fibers that come from coir-based 

manufacturing facilities can be used to make 

high-strength products. In addition, they are 

inexpensive, non-abrasive, and readily 

available. In the beginning, CFs were 

employed to prevent or control concrete 

shrinkage. Compressive strength is 

improved, energy absorption is enhanced, 

ductile behaviour is minimised prior to 

ultimate failure and durability is improved 

when CFs are used into the concrete mix. 

For the purpose of this study, the mechanical 

properties and uses of coconut fiber-

reinforced concrete (CFRC) were examined 

in detail (CFRC). Fiber reinforced concrete 

is a type of concrete that contains cement, 

water, fine aggregate, coarse aggregate, and 

discontinuous coconut fibres. When coconut 

fibres are mixed with regular concrete, the 

result is a composite material that is stronger 

than ordinary concrete because it contains 

fibres that are spread evenly and at random 

throughout the mixture. In order to produce 

CFRC goods, the concrete mixture is mixed 

with coconut fibres and then transferred into 

moulds, where it is compressed and cured 

using the normal procedure. CFRC mixing 

and compacting is plagued by the problem 

of segregation or boiling. Fibers will not be 

distributed evenly if this is done. CFRC 

requires slightly more energy to be mixed, 

conveyed, placed, and finished. 

II. LITERATURE REVIEW 

2.1 LITERATURE REVIEW 

Because coconut fibre is readily 

available, it is a suitable reinforcement 

material for concrete. It also serves as a 

new source of income for coconut 

producers, who benefit from the 

additional demand created by the 

development industry. Coir mattress 

trash may be effectively disposed of in 

this manner, which reduces the need for 

additional waste disposal infrastructure 

and eases the strain on currently 

available landfills and incineration 

facilities. Coating the fibres with oil may 

help alleviate the problem of their high 

rate of water absorption. As a result, 

natural fibres like coconut have been 

used to strengthen concrete. In addition, 

the fibres are made from non-toxic 

materials. Two fundamental changes are 

taking place in the building business. 

Building practises, notably the use of 

mechanised tools in construction, have 

advanced over time. The development of 

high strength concrete, for example, is 

an advancement in high-performance 

construction materials. Recent years 

have seen an increase in construction-

related research and development of 

fibres and matrix materials, as well as 

fabrication processes. Because of their 

high strength-to-weight ratio, flexibility 

in shaping, and potential resilience to 
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environmental conditions, concrete has 

an edge over other building materials in 

terms of maintenance costs. FRCB 

composite is a good alternative to 

traditional building materials because of 

these characteristics. They can be used 

in a variety of structures, such as 

offshore platforms, buildings, and 

bridges, as well as brand new ones, in 

the construction industry (Thou, 2005). 

The high costs, limited availability, and 

corrosion problem of steel fibres are key 

roadblocks to the creation of high-

performance concrete employing steel 

fibres. Reinforcement in concrete can be 

achieved by using coconut fibre, the 

most ductile of all natural fibres (Majid 

Ali et al., 2012). Biodegradability 

ensures that there will be no negative 

impact on the environment. The fibres 

obtained from coir-based manufacturing 

units can also be used to produce high-

strength materials. Non-abrasive, 

inexpensive, and readily available are 

just a few of its advantages. Coconut-

fibre ropes could be used as vertical 

reinforcement in mortar-free 

interlocking buildings, according to a 

new study. This is said to be a cost-

effective method of building earthquake-

resistant homes. 

 

 

 

 

 

 

 

III. EXPERIMENTAL PROGRAMME 

3.1 Materials Used: 

 
3.1.1 Materilas Testing 

3.1.1.1 Aggregates Sieve analysis 

Sieve analysis is a method for determining 

the distribution of a material's particles in 

terms of size. The way a material performs 

in usage is frequently influenced by its size 

distribution. For the purpose of determining 

the fineness modulus of cement, this test 

was performed. In accordance with IS: 

4031-1989 for cement and IS: 2386-1963 for 

aggregates, it was completed. 
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IV. RESULTS AND DISCUSSIONS 

4.1 Fresh properties of concrete  

Tests are carried out on various concrete 

mixtures that contain coconut fibre. Slump 

test research tells us how much water is 

needed to make a concrete mix that is easy 

to deal with. This chart shows the slump of 

concrete that has been mixed with various 

percentages of coconut fibre, ranging from 

1% to 5%. Table 4.1 shows the outcomes of 

the tests. 

 

 

 

Slump is 120 mm in the control mix. The 

slump value of concrete with increasing 

percentages of coconut fibre decreases, as 

has been found. Workability will be 

improved with a less amount of coconut 

fibre. 

Improve the hardness of concrete 

compressive force in cubes 

Experimental specimens comprising 15cm 

cubes of ordinary concrete and coconut fibre 

reinforced concrete, each with a different 

amount of fibre, were subjected to 

compressive strength testing (1 percent , 1.5 

percent , 2 percent 2.5 percent , 3 percent , 

3.5 percent , 4 percent , 4.5 percent 5 

percent ). In total, nine different specimens 

were evaluated for every possible 

combination of coconut fibre addition to 

concrete. 
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When compared to a control mix, the 

compressive strength of various concrete 

mixes including 1%, 1.5%, and 2 percent 

coconut fibres was higher. 

Flexural strength of beams, section 4.2.2 

Standard 15cm x 10cm x 10cm specimens of 

ordinary concrete and coconut fibre 

reinforced concrete were cast at varied 

percentages of fibre and tested for flexural 

strength (1 percent , 1.5 percent , 2 percent 

2.5 percent , 3 percent , 3.5 percent , 4 

percent , 4.5 percent 5 percent ). Loading 

under an apparatus for flexural strength was 

used in each case to determine the 28-day 

strength values. There were three concrete 

specimens for each combination of coconut 

fibre inclusion in concrete that was 

evaluated. 
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V. CONCLUSION 

 Coconut fibre is plentiful at the test 

site, making it an ideal reinforcement 

material for concrete. As a result, the 

coconut grower is able to reap the 

benefits of the building industry's 

increased demand for the product. 

Coir mattress trash can be safely and 

effectively recycled, reducing the 

need for new landfills and 

incinerators while also reducing the 

burden on already overburdened 

facilities. Since they are made from 

natural materials, coconut fibres are 

good for the environment and can 

help reduce the world's carbon 

footprint significantly. When 

comparing the workability of this 

concrete to normal concrete, we 

found that a small amount of coconut 

fibres can improve its compressive 

strength by as much as 2 percentage 

points. 

 To put it another way, the fibres in 

the 3 percent of fiber-reinforced 

concrete are not evenly dispersed 

and form balls. 

 The matrix-to-matrix bond is much 

stronger than in regular concrete. 

 There is a reduction in coconut fibre 

concrete density (i.elight weight 

concrete). 

  

 3 percent of the fiber-reinforced 

concrete has a reduced compressive 

strength compared to regular 

concrete. 

 After compressive loading, 

evaporation losses are decreased and 

cracks are minimised (i.e 

microcracks are reduced). 

 Concrete constructions should 

consider adding 1.5 percent coconut 

fibres. 
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